A common molecular basis for membrane docking and functional priming of synaptic vesicles.
Soluble N-ethylmaleimide-sensitive factor attachment protein receptor (SNARE) complexes execute synaptic vesicle (SV) fusion. Vesicle fusion is preceded by an obligatory Munc13-dependent priming process that conveys fusion competence to SVs by facilitating SNARE complex assembly. Ultrastructural studies after chemical fixation indicated that vesicle docking to the plasma membrane is independent of Munc13s but these results may be misleading because aldehyde fixatives modify the localization of SVs with respect to the plasma membrane. To reinvestigate the role of Munc13s in vesicle docking, cultured hippocampal slices were immobilized using high-pressure freezing, which circumvents aldehyde artifacts. High-pressure freezing was combined with electron tomography to reach a resolution that allows the characterization of details of SV docking in a close-to-native state. In control slices, docked vesicles are not hemifused with the plasma membrane but linked to it and to dense material at the active zone by small strands. In slice cultures from Munc13-deficient mice, vesicles are not docked to the active zone plasma membrane. These results indicate that SV docking at the plasma membrane and functional priming are respective morphological and physiological manifestations of the same molecular process mediated by SNARE complexes and Munc13s.